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ORM NO. 1 

REQUEST FOR THE GRANT OF A PATENT, 

•; PATENTS ACT. 1992 . . 

.The Applicant (s) named tierein hereby request (s) 

[ . ] the grant of a patent, under Part II of the Act 

[ X ] the grant of a short-term patent under Part XII of the 

Act 

on the basis of the information furnished herevmder. 

1. Applicant fs) 
CRONIN John Gerard 

6 Ashbrook . ' • . 

Carrigtohill . . ' 

County Cork 
Ireland 

an Irish Citizen 



2. Title of Invention : — - — • - — ^- 
A method of using household waste in the production of concrete 

3. Declara tion of Priority on basis of previously filed 
appl ication (s) for gaTng> H nvent ion (Sections 25 & 26^ 

Previou s Filing Country in or for Filing No> 
Date which filed 



4 . Identification of Jnventorfs) 

Name(s) and adciresse(s} of person(s) believed 
by the Applicant fs) to be the inventor (s) 
John Gerard Cronin 

an Irish Citizen of 6 Ashbrook, Carrigtohill, County Cork, Ireland 



... St:^t:^ent _of ^feht to be granted a par e nt ^ctlbn ±7 12). fbl V 
6." Items a eeompaTi vlna this Request 



(i) 


[ X] 


.(.ii) 


[ ] 




[ X] 




[ X] 


(iii) 


[ ] 


■ (iv) - 


[ ] 


.(V) 


[ ] 


(vi) 


ix ] 



claimed 

Translation of previous application whose 
priority is claimed 

Authorisation of Agent* (this may be given at 8 
below if this. Request is signed, by the Applicant (s) ) 

7. Divisional Application (s) 

The following information is applicable to the present application 
which is made under Section 24 - . 

Earlier Application No. • • ' . 

Filing Date: 

^ • ■ " . 

8. Agent 

The following is authorised to act as agent in all proceedings 
connected with the obtaining of a. patent to which this request 
relates and in relation- to any patent granted - 

Name & Address 

Cruickshank & Co. at their address recorded for the time being in 
the Register of Patent Agents is hereby appointed Agents and 
address for service, presently 1 Holies Street, Dublin 2. 

9- Addresg for service (if different from that at 8) . 

' Signed Cruickshank & Co , 

By : "/^^^A^ajL iG-A^*-^--^ Executive . 
Agents for the Applic 
Date October 24/ 2002. 




inlroduclion 

5 Trite inventbn relates to a method of u^g household waste in the production of 
concrete. Reference Is made to the applicanf s own co-pending Irish and European 
Pateit AppGcaflons eniitfed "A method of using v^stewater sludge in the production of 
concrete", having «ie same filing date as the present appfication, the content and 
disclosure thereof being inooiporated heiein by reference. 

10 

Nowadays, people are becoming more smarB of the need to recycle their refuse in an 
environmentelly friendly manner. Local auBiorities and other companies that have 
been entrusted vnth refuse disposal have begun implementing extensive recycfing 
programmes whereby much of the refuse to be disposed of te eeparated off and sent 

15 to dedicated recycling plante for re-use. Typically, glass, paper and other such 
producte have been separated from the remsnning refuse and Ottier 
waste such as household waste and in particular biodegradable household waste te 
ususdiy sul]jiected to further treatmmts before beir^ sent to landfill, iriclneration or 
dumping at sea. Generally speaking though, tttese methods of dteposal are often 

20 retetiveiy-expen^ve ancj varfous separate envvonmentel tesues arise from each 
. method of dispo^. 

. Another solution suggested for the treatment of biodegradable household viraste te 
composting. The waste is stored for a prolonged period of time, usually over six 

25 weeks, and allowed to decompose. The decomposed waste may then be used as 
compost for agricultural or horticultural purposes. This allows for the waste to be 
recycled in an envirDnmenteBy friendly manner. There are, however, problems 
assodated with thfe known method of recyding biodegradable household waste. The 
first problem with ttiis method fe the noxious smell that is released by the 

30 biodegradable household waste as it decomposes. This can t^e quite overpowering 
and oiften leads to complaints and disputes with neighbouring residents. To contain 
the noxious smell from the decomposing matter, the composting is frequently canted 
out in negative pressure sheds so that the snr^n affects the surrounding environment 
as little as possible. However, these sheds are quite expensive to provide and further 



increase the cost of recycling the biodegradable househotd waste. Furthennore the 
enfire iMocete Is quite lengthy and time consuming to complete. 



It is an object therefore of the present invention to provide a method of recycling 
household vwaste and in. particular, biodegradable household waste in an 
environmentally friendly manner that is both simple and inexpensive to implement and 
that ovenx>mes at least some of the difficulties of the prior art. 

Statemenis of invention 

AccoiTling to the invention, there is provided a method of using household waste in the 
pioduction of concrete comprising the steps of:- 

(a) nAdng the hpiR^wld waste with an alkaline sohifion to form a 
housetiold waste sludge mixture: 

(b) mbdng cement and aggregate together to fonn a dry mix; 

(c) . blenifingttie dry itwc. the hous^oldwsBte sludge fribdure, and water if 

neoessaiy, to form a concrete n^xture. 

By using this method, the household waste will be incorporated into a concrete which 
may be used for constnidion or other such purposes. The household waste will not 
have to undeigo lengthy composBng and wiB not have to be incinerated or dumped at 
sea or on land. A useful method of reusing the biodegradable matter is achieved that 
is both simple and inexpensive to implement. Furthennore. by adding an alkaUne 
solution, any hamiful or toxfc bacteria or vimses present in the concrete will be killed 
and the risk of subsequent leaching from the concrete of hannful materials is nmich 
reduced. 

In another embodiment of the hventton, there is provWed a method of using 
household waste in the produdfon of ooncr^. in whfch the pH of the alkanne solution 
is between 12.5 and 14. Preferabhr. the pH of the alkaline solutton Is between 13.5 
and 14. By having a high pH alkaline solutfen. a more efftelent klU of bacteria in the 



biodegiBdable matter is achieved and a concrete tliat wlB not present 
environmental dan^vMlI be provided. 



in alurther emljodimenl of Hie invention, the alloline solution is a concrete hardener. It 
has been found that a concrete hardener may act as the alitaline solution and Idll 
bacteria present in the concrete mixture. Furthemiore, the concrete hardener win help 
to harden the concrete mixture in due course and wiU not have a detrimental effect on 
the quality of the concrete produced. 

In one embodiment of the invention, a bonding agent is added to the concrete mix. 
Preferably, the bonding agent used is carbbxylated styrene butadiene alkaU and will 
have a pH In the region of 8 to 1 1 . By adding a bonding agent to the concrete, there 
will be provided better adhesion of the component particles in the concrete, also 
improving the pH properties of the conci^.- 

m anottier embodiment of the Invention, a polymer is added to the wastewater sludge. 
The polymer viil further ad as a bonding agent for the concrete providing improved 
adhesbn properfes of the concrete's components. 

m a further embodiment of the invention, the aggregate comprises one or mors of gr^ 
vtfacke stone, sand, sand^ne. gravel, nmestone. cnjshed shale, crushed seashells. 
pendl. idin dried sand. grit, pulverised fuel ash, slag from steelwori<s. quicklime and 
recycled crushed concrete. 

In one embodiment of the invention, additional cement is used, instead of aggregate, 
in tiie concrete mixture. This may, in some instances, be more economical than 
provWing further aggregates, while also providing a usable concrete mixture flial 
contEu'ns a high content of biodegradable household waste. 

In another embodiment of the invention, a detergent is added to the concrete mix prior 
to curing. By providing the detergent, further bacterial MB may be achieved, again 
provWing a concrete suitable for use.ln goods and producte that conform to health and 
safely standards. 
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In a further embodiment of the invention, Iwusehold waste comprises between 5% and 
50% of the concrete mixture. Alternatively, the household waste may comprise 
between 10% and 40% of the concrete mixture. Preferably, the household waste will 
comprise between 20% and 30% of the concrete mixture. This allows for a large 
quantily of household waste to be incorporated into the concrete, while still mainlalning 
an the strength properties necessaiy in the concrete to be used in the construction. 

In one embodiment of the invention, there is provided a process of recycling 
biodegradable hous^old waste compriang *ie steps of> 



(a) separating refuse into a plurality of refuse types; 

(b) retrieving the biodegradable household waste refuse and sending this rafftjse to 
-a ^redder, 

(c) shredding the biodegradable housdiotd waste refuse 

(d) adding water to the shredded refuse, if requbed; 

20 (e) adding an alkaB solution to the shredded biodegradable household refuse 
forming a household waste sludge nvxiure; 

(f) in a separate container, mixing a quantity of cement vwith a desired quantity of 
aggregate to fomn a dry mix; 

25 . 

(g) adding the household waste ^udge ntixture to the diy mix; and 

(h) blending the household waste sludge mixture with the dry mix to Ibnn concrete.. 

30 This is seen as a particularty useful method of recycling household vwasle and In 
particulSir, biodegradable household waste. 



ThQ Inventton wiO now be more clearty undeistood from the fdtowing description of 
some enfcodlmenis thereof, given by vwy of example only, with reference to the 
aoocmipanying drawings, In vrtitoh:- 

Rg. 1 1s a diagrammatic Illustration of one form of suitable apparatus ttiat may 
be used for canying out the invention; 

l=ig. 2 Is a block dfeigram of the process of recydhig household waste 
according to tiie Invention; and 

Rg. 3 fe a diagrammatic view of a typical plant layout sultstole for perfbmning 
. the process according to the 'Bwentlon. 

Referring to the drawings and Initially to Hg. 1 thereof, there is shown a diagrammatic 
niustraOon of one fonn of suitable apparatus for canying out the method. Shredded 
household waste is fed ftom a oonlairier 1 to a mixing tnidc 2 by way of conveyor 3. A 
conveyor 3 has load cells (not shown) connected thereto to carefully monitor the 
amount of household vwaste being delivered to the mixing tmck 2. The household 
waste is placed In a paddlemiXBr4 of the mixing truck 2 wher^ It Is mixed with an 
alkali sohilion to fom a household waste sludge mixture. Additional water may be 
added to the shredded househoU waste and alkali solutfon. if necessaiy. Once the 
housetold vwaste and alkali solution have been mixed suffidently, a pump 5 on mbdng 
truck 2 Is actuated to puirip the household waste and alkali mixture through a flexible 
hosepipe 6 to a mixing dmm 7 of a nearby concrete mixing truck 8. The mixing daim 7 
has already oontemed therein, a thoroughly blended mixture of cement and aggregate. 
Once the household waste sludge mixture has been added to the mixing dmm 7 
containing the aggregate and cement, the mixing dmm 7 is rotated, thereby blending 
the materials contained therein to form a concrete mixture. Additional water /nay be 
added to the aggregate, cement and househoW waste sludge mixture, if necessary. 

The relative arnounts of household waste, cement and aggregate are.detenmlned, 
depending on the strength and curing time requiremefrts. of the Individual 
producing the concrete. The alkali solution, blended with the tiofjsehoW waste can 
be a concrete hardener such as that sold under the brand name Sika [Registered 
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Trade Mark (RTM)]. The edkaii vwll further act as a hardener assisting in the curing 
time of the concrete mix once the household wa«te sludge mixture and the dry mix 
have been blended together. ' ' • 

5 In addition to the alkali solutton, a bonding agent sudi as those soW under the 
Registered Trade Marks EVOSTICK. RONAFIX or POLYVirJYL ACETATE is further 
added to the household waste sludge mixture to imprcwe the pH value of fte concrete 
to be produced, whilst also improving the bonding properties of each of the main 
components in the concrete. This concrete mix may then be used to constmct road 

10 sWe barriers, concrete verges, and the like. Indeed, the concrete produced ttiay be 
crushed and used as an aggregate for further concrete, made In accordance writh this 
method. 

Retenkig now to Fig. 2 of the drawings, there is shown a block diagram of the process 
15 of retydnghous^old waste accordfrig to the invention. In step 20, refuse Is received 
at the refuse d'eposal depot In step 22. this refuse is separated by hand or other 
m^ns into various dffterent types of refuse, fncluding glass, plastics, paper and other 
biodegradabte matter. In step 24, the bkxiegradable matter is placed in a stiredder 
where the matter Is broken up into smaller pieces. Water may then be added in step 
20 26 to the ^redded txod^iadable waste material.' if desired. In step 28. an alkali 
sdution Is added to tlie biodegradable waste material to further tenitise tiie 
biodegradable waste and form a household waste sludge mixture. 

In step 30, in a separate rruxing tenk. cement and aggregate are mixed together 
25 thoroughly to fonn a dry mix. The bfodegradable household waste sludge mixture is 
introduced into the separate mixing tank writh the dry mix. in step 32, and they are 
blended togettier to form a concrete mixture in step 34. Additional water 
added if required. The concrete is then ready to be poured and made Into concrete 
products or other similar articles. 

30 

A fiquid detergent such as fliose produced by JEYES (RTTVI). DETTOL (RTM) or 
FLASH (RTM) may be added to tiie unsoGdffied concrete mixture to lurflier eliminate 
any residual bacteria present in tiie wastewater sludge. The oonaete may flien be 
pouted Into a heavy duty plastic conteiner and sealed therein to avoid any risk of 
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oontanbiaUon to fhe «ivbonment by leaching of Ihe concrete once it has been 
exposed to the elements. 

It is envisaged that the rrfedng of the cement and aggregate could be perfomied In a 
5 standaid concrete mixing truck or in such similar device. The household waste sludge 
mixture could be added to the dry mbc in me concrete mixing taick, once any additional 
hardening agente or bonding agents have been thoroughly mxed in vinth the 
household waste sludge mixture. Reinforang rraterials such as glass fibre or steel 
can also be added as part of the aggregate, fuller strengfliening the concrete 
10 produced, /te an altemaliwB to a heavy duty plastic contaner, a fibiegiass coaJing or 
plastic coating may be appfled to concrete produced In accordance wth the method to 
add further protection and additional strength to the concrete. 

Relemng now to Rg. 3 of the drawings there is shown a tfisgram of a typicd plant 
15 layout suitable for pertbmiing the process according to the invention. Refuse is taken 
in, h rubbtSsh intake area 40. The refuse is stored in storage area 41 until ready for 
pixjcessing. When desbed. the refuse te p^sed to hoppei/bag ripper 42 and 
thereafter placed on ccNfiveyor belt 43. An over belt magnet 46 extnacte any large 
pieces of metal and deposib them to metal skip 47. Further undeslrabte pieces of 
20 refuse are manually separated at pteWng station 49. The refuse then proceeds along 
ttie conveyor bdt to shredder 50 where the refuse is sliredded into smaller particles. 
The shredcted refuse continues along conveyor to an over belt Eddie magnet 52 which 
collects further metal objecte such as aluntinlum cans and deposlte ttiem into sidp 53. 
The remaining refuse passes tiirough finger screen blower and sucker 55 and 
25 onvrards to a high speed mill/shredder 56. Once this is complete tiie shredded 
n^terial te passed to ttie water separation material tenk 58 where plastics and wood 
are skimmed from the mixture. The plastics and wood collected are passed to a 
dedicated skip 59. The remaning shredded refuse continues to sealed watei/sludge 
tank, Witt! skimmer and agitator, 61 . Gases from the sealed vwatei/sludge tank 61 are 
30 fed off to g^ fire generator 62 for buming and tiie treated wateiMidge fed through 
pipe 63 to centrifuge 65 to fonrj sludge cake. Wastewater from the centrifuge step is 
passed to a treatment ptant abng pipe 66 wlUi the remaining sludge cake, passed to a 
paddle mixer 67 along pipeline 68. Additives are added to the sludge cake in the 
paddle rrarer 67 before b^ sent to concrete plant mixer 70 where the sludge cake 
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that had additives mijeBd theieto such as an alkali solution is mixed with a diy mix of 
concrete and aggregate. Finafly, the concrete mix is passed to a mould shed (not 
- shovAm) along pipeline 71 . It win be understood that the entire process could be carried 
out in one large shed or three smaller sheds comprising an intake area, a sorting and 
5 shredding area and a concreting plant and manufacturing area linked by pipes or 
conveyois. The shed(s) couW be provided with negative pressure and/or extractor 
units if necessary. 

In ttiis specification, the tenn "hardening agent" has been used to define a subst^ice 
10 that win reduce the time necessary for the concrete mixture to set The concrete 
bonding agent is used to describe a sutsstanoe that is used to enhance the cohesion of 
the Individual ingredients, once mixed Potassium carbonate or alunrwiium ^Ticate 
could ad as hardening components. The akaD solutton usisd could be an alkali 
solution of potassium hydroxide or alternatively sodium hydroxide, calcium hydroxkie 
15 or barium hydroxide or other similar substance. 

In ttie spedffcation the ternis "comprise, comprises, comprised and comprising'' or any 
variaiton ttiereof and tiie temis "inckjde, includes, included and mduding" or any 
vart^n thereof are considered to be totally interchangeable and ttiey should all be 
20 afforded the mdest possible interpretation and vice versa . 

The invention is in no way fimited to the embodfrnents hereinbefore described, but may 
be varied in both construction and detan. 
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RECEIVE REFUSE 



SEPARATE REFUSE 



SHRED WASTE 



ADD WATER 



ADD ALKALI SOLUTION 



A/HX CEMENT/AGGREGATE 



ADD WASTE 

SLUDGE MIX 



20 



22 



24 



26 



28 



30 



32 




34 



F1G2 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□TjpJeS or MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



